5 to 40 years) and the large number of exposed workers, estimated to be 1.3 million employees in the United States (Occupational Safety and Health Administration [OSHA], 2003) .
There are two types of asbestos. Serpentine fibers are long and curly; amphibole fibers are long, straight and chain-like. Chrysotile asbestos, which is the sole member of the serpentine family, accounts for more than 90% of the asbestos mined and used in the United States (Mossman, 1989) . All forms of asbestos cause pulmonary toxicity, but the amphibole fibers are considered more toxic because chrysotile fibers are more often trapped in the proximal airways and more prone to dissolution over time. Exposure to products containing asbestos poses little risk if the product is in good condition and the asbestos is contained. However, exposed and damaged fibers break into microscopic particles that are easily inhaled and potentially toxic.
Asbestos is classified as a carcinogen with no clearly defined safe level of exposure that is free of controversy. However, in the United States, the current exposure limit is regulated to less than .1 fiber per cubic centimeter (OSHA. 2003) . Exposure generally occurs at work, but family members of asbestos workers are also at risk when fibers are brought into the home on cIothing, shoes. skin. or hair. In response to workplace hazards. a number of government regulations are in place. In the late 1970s. the U.S. Consumer Product Safety Commission (CPSC) banned the use of asbestos in certain products (National Cancer Institute. 2003) . The Environmental Protection Agency (EPA) banned all new uses of asbestos in 1989, but uses established before 1989 are still allowed (National Cancer Institute, 2003) .
ASBESTOS REGULATION
Asbestos use and exposure in the United States is currently regulated through the following organizations (National Cancer Institute. 2003): • The CPSC is responsible for the regulation of asbestos in consumer products.
• The EPA regulates exposure to asbestos in buildings. drinking water, and the environment.
• The Occupational Safety and Health Administration (OSHA) issues health and safety regulations 
CONDITIONS RELATED TO ASBESTOS INHALATION
Asbestos inhalation targets the pleura and parenchyma of the lung and may cause any of the following conditions: • Pleura (benign): pleural effusion, pleural plaques, pleural calcification, pleural thickening. 
Pisural Condlllons (Bsnlgn)
Effusions. Pleural effusions can develop within 5 years or as long as 20 years after initial asbestos exposure. Individuals may present with chest pain, dyspnea, or no symptoms at all. Effusions are unilateral in 90% of cases and small to moderate in size (Light, 1995) . Pleural effusions may be chronic or resolve spontaneously without evidence of residual disease.
In some cases, there is associated parenchymal fibrosis. The diagnosis of asbestos-related pleural effusion is Clinical Rounds: NP Link based on a history of exposure and exclusion of other causes of pleural effusion. No treatment is available, but individuals should be monitored closely for developing other asbestosrelated conditions despite the fact that asbestos pleural effusions per se have no firm prognostic implications related to subsequently developing pleural plaques or mesothelioma (Cugell, in press) .
Plaques. Pleural plaques are collections of fibrous and frequently calcified tissue that occur after a latency period of 20 to 40 years (Light, 1995) . Located commonly in the mid-chest and along the diaphragm, they are the most common radiographic findings of asbestos exposure. Isolated plaques generally are asymptomatic despite causing mildly reduced lung volumes on pulmonary function testing. Less commonly, diffuse pleural plaques occur that can cause larger reductions in lung volumes and dyspnea. Pleural plaques are a marker of asbestos exposure and, as reviewed elsewhere (Cugell, in press) , not clearly associated with an increased risk of developing a malignancy. There is no treatment.
Pisural Condlllons (Malignant)
Malignant mesothelioma is a malignancy of the pleural cavity that occurs after a latency period of 20 to 40 years. Symptoms include an insidious onset of chest pain that may radiate to the abdomen or shoulder, weight loss, cough, dyspnea, and low grade fevers. Chest x-rays frequently show a large pleural effusion, pleural plaques, a pleural based or soft tissue mass with occasional destruction of adjacent ribs. Enlargement of the cardiac shadow suggests infiltration of the pericardium (Light, 1995) . Biopsy is recommended to confirm the diagnosis, but may not be necessary in individuals with far advanced disease. Favorable prognostic indicators includes young age, good performance status, less than 5% weight loss, tumor confined to the parietal pleura or ipsilateral lung, epitheliod histology, and a platelet count of less than 4OO,OOO/~ (Cugell, in press). Surgery is effective in highly select individuals with limited disease, but chemotherapy and radiation are generally not effective. The prognosis of individuals with malignant mesothelioma is dismal with median survival of 7 months (Light, 1995) . Individuals with advanced disease are candidates for palliative care.
Lung CDndltlons (Benign)
Rounded Atelectasis. Rounded atelectasis is atelectasis of the periphery of the lung resulting from adhesions and fibrosis (Light, 1995) . This spherical "mass" is often confused for malignancy, but the distinction can generally be made by careful inspection of a chest computed tomography scan demonstrating a sharply marginated, peripherally located density with a comet tail radiating toward the hilum. Pleural thickening is often associated with this. Rounded atelectasis does not cause symptoms and there is no treatment.
Asbestosis. Asbestosis is fibrosis of the lung parenchyma (Kamp, 1997) . Most individuals are asymptomatic for 20 to 30 years after initial exposure, but the latency period may be shorter in high intensity exposures or cigarette smokers (King, 2002) . Symptoms of asbestosis include dyspnea (that may progress regardless of additional exposure) and cough. Individuals with asbestosis are also at greater risk for lung cancer (King, 2002) . Physical examination commonly reveals bibasilar inspiratory crackles. Clubbing of the digits may be present and, in advanced disease, there may be signs of right sided heart failure. On pulmonary function testing, asbestosis causes a restrictive defect (low lung volumes) with a reduced diffusing capacity for carbon monoxide. Hypoxemia that worsens with activity is common. Radiographic findings include small, irregular opacities that are more prominent in the lower lung zones and pleural thickening. The prognosis of asbestosis is variable. Some individuals remain relatively stable with minimal progression over years, whereas others deteriorate rapidly. No specific treatment is available, but the following measures should be undertaken (King, 2002) 
Lung Conditions (Malignant)
Lung cancer causes more deaths than mesothelioma in asbestosexposed individuals. The presence of asbestosis or a history of cigarette smoking significantly increases the risk of developing lung cancer (King, Clinical Rounds: NP Link 2002), mandating smoking cessation strategies in all cases. No features distinguish asbestos-related lung cancer from lung cancers due to other causes, and treatment is the same as it is for cancers that develop in the absence of asbestos exposure. However, surgery for early stage cancer is less likely an option for individuals with a severe restrictive defect and diffusion abnormality.
ROLE OF THE NURSE PRACTITIONER IN THE OCCUPATIONAL HEALTH SETTING
As mentioned above. the long latency period and large number of exposed workers combined with the vast amounts of asbestos in existing buildings ensure that asbestos associated pulmonary diseases will continue to challenge health care providers. Nurses in the occupational health setting should take a thorough occupational history and refer any suspected cases of pulmonary disease from asbestos exposure to a pulmonologist. Questions related to ongoing occupational exposures should be directed to OSHA (call 1-800-321-0SHA or access www.osha.gov) and NIOSH (call 1-800-35-NIOSH or access www.cdc.gov/niosh).
Individuals requiring health care due to asbestos exposure may be eligible for compensation or government assistance through Medicare. Information can be obtained by contacting the Medicare office in each state.
